A pharmacokinetic PET study of NK₁ receptor occupancy.
There is growing recognition of the importance of integrating drug occupancy data acquired by positron emission tomography (PET) with the plasma pharmacokinetics of the drug, in order to establish proper dose selection in subsequent clinical trials. Here we present a study in human subjects of the occupancy of NK(1) receptors achieved following different doses of casopitant, a selective NK(1) antagonist. Two PET scans were carried out in each of eight human subjects, with the PET radioligand [(11)C]GR205171, a high-affinity and selective NK(1) receptor antagonist. The first scan was under baseline conditions and the second 24 h after a single oral dose of casopitant (2-120 mg). Arterial blood was collected throughout the scans for determination of plasma and whole blood input functions. Venous blood samples were taken prior to and following oral dosing up to 24 h for a pharmacokinetic study of casopitant concentration in plasma. It was first necessary to establish a suitable kinetic model for the estimation of [(11)C]GR205171 NK(1) receptor binding parameters in human brain tissue. A three-tissue compartment model with simultaneous estimation of multiple regions sharing common variables across regions was found suitable for the analysis. Because of the injected cold mass of the tracer and the high affinity of [(11)C]GR205171 a correction for tracer occupancy effects was also incorporated into the analysis. We then developed a pharmacokinetic-receptor occupancy (PK-RO) model of the relationship between casopitant plasma concentrations and receptor binding, using a population approach. These results indicate that after chronic dosing, casopitant can achieve a degree of NK(1) receptor occupancy higher than those that have previously been tested in studies of clinical depression.